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CSP Systems: Gen 3 Particle Pathway
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Gen 3 Particle Pathway R&D Efforts
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Figure 8. G3P3 Thermal Energy Storage Bin design overview

Figure 5. Steady-state particle temperatures (left) and air velocity vectors along the plane

of symmetry colored by temperature in K (right) [20].
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Gen 3 Particle Pathway R&D : Facilities
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Figure 132. Photograph of the particle-heating receiver test facility at King Saud
University.
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CSP Systems: Gen3 Liquid Pathway R&D

»=3 . " Recewer
- : Oupet
||' ‘lp St Recower J Vessel (720 °C)
B e i
NATIONAL RENEWABLE ENERGY LABORATORY e
¢ | Agprowmaw Capaciies
Cl-Salt i Sait ks 126 m'
Recen e Sat pumps 300 LPM
|t - Recsw e 22MW,

HTF Vessa ¥ PH 20 MW,

Challenges
* Material compatibility
* Corrosion mitigation
* Chemical monitoring and
control

P AREE S Y Office of ENERGY EFFICIENCY
ENERGY | & renewasLE ENERGY
SOLAR ENERGY TECHNOLOGIES OFFICE

2020 SETO Peer Review




Salt Tank Design System Integration
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Liquid Pathway R&D Efforts: Sodium Receiver

* large heat transfer coefficient (a) , efficiently transfers thermal
energy to HTF resulting in a high performance receiver

« greater flexibility in receiver and field design
¢ stability at high T,, — Na stable up to its boiling point (880°C)
* lower LCOE (Na: $71.4/MWh, salt: $79.5/MWh

]

With Na, the solar sub-system retains flexibility

Na allows for a modular plant design enabling Na flow in
networks, access to lower cost towers and the switch to more
efficient optics

higher fluxes and better heat transfer attributes enable
alternative, advanced receiver design options

Receiver Down Select

* high-performance coating (90% absorptivity, 91% emissivity)

2020 SETO Peer Review

¢ two full scale 500MW,,, Na receivers developed by ASTRI

* cylindrical receiver applicable to central and tower systems

* cavity receiver applicable to tower systems

* cylindrical receiver chosen as costs are understood with higher
certainty, operation is simpler and design is low risk

Cavity Receiver Design Assumptions

* 30-yr lifetime modeled for minimum creep-fatigue aggression

* flux limits evaluated for temperature and mass flow
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Liquid Pathway R&D: Sodium Receiver Integration
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CSP Systems: Gen3 Gas Pathway
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Gen 3 Gas Pathway R&D Efforts

Receiver Design
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Tower and Solar Field Design

Internally Finned Structure
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Gen 3 Gas Pathway R&D Efforts
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Gen3 Gas Pathway - Site Layout (Phase 3)
Phase 3 Layout
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Gen3 Program

* Gen3 FOA Schedule

- Phase 1 (Research) - FY 2019

- Phase 2 (Engineering) - FY 2020

- Downselection Start Date -Oct 1, 2020

- Phase 3 (Construction/Testing) - FY 2021 - 2023

* Technical Advisory Committee (TAC)
* Industry Review
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Downselect Criteria

* Technology Risk

* Project Management

* Technoeconomic Analysis (LCOE)
* Phase 3 De-Risking Activities

* Scale Up Risk
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